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PROCESS FOR PREPARING BIOMEDICAL GRADE 
CHITIN AJJP CHITOSAN 

Field of the Invention 

The present Invention relates to a process for the 
preparation of chitin and chitosan, and, particularly, to a 
process for preparing a biomedical grade chitin of a high 
purity and whiteness with a high molecular weight and a 
biomedical grade chitosan of a high molecular weight with a 
near-complete level of deacetylatlon . 

Background of the Invention 

As a second most abundantly available polysaccharide, 
chitin is a high value-added blopolymer normally extracted 
from the shells of crustaceans ( e . g . , shrimp and crab). 
However, since chitin is water-Insoluble, it is conventionally 
converted to chitosan — which is water soluble, of high 
molecular weight linear polyamlnes and industrially more 
useful than chitin — by a deacetylatlon reaction. 

With the abundance of shellfish wastes available, many 
commercial studies have been made on various applications of 
the chitin extracted from such shells. During the early days, 
chitin and chitosan derivatives were mainly employed as a 
coagulant useful for recovering valuable materials, e.g., 
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protein from the food wastes. Recently, their applications 
have been expanded further into such various fields as food 
industry, medicines, biochemistry involving the use of a 
membrane, enzyme and microorganism- immobi 1 iz ing carrier, 
cosmetics, agriculture, chemical engineering, environmental 
protection and the like. 

Chltin is conventionally prepared from shells by a method 
comprising pretreatment.deprotelnizatlon and demoralization 
thereof; and, the end product is characterized by having a 
structure of the following formula: 

CHzOH K CHzOH K 



One of the well-known methods for preparing chitin is the 
one proposed by Whistler & BeMiller, which comprises: washing 
and drying crab shells in a vacuum oven at 50«C; grinding and 
soaking the dried shells in 10* NaOH solution at a room 
temperature for 3 days to deproteinlze them; washing the 
deproteinized material with water until freed of alkali and 
then with an organic solvent and drying the resulting white 
material under a reduced pressure; introducing the dried 
material into 37* HC1 solution at -20-C for 4 hours to produce 
a crude chltin; washing the crude chitin with cold water and 
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with the organic solvent; and repeating said swelling in a 
cold HC1 solution and washing procedures to produce chitln as 
a final product. 

Alternatively, chitln may be prepared by another well- 
known Hackmann method, which comprises: washing and drying 
shells in an oven at 100»C; digesting the dried shells with 2N 
HC1 at a room temperature for 5 hours; washing, drying and 
grinding the digested materials; extracting finely ground 
materials with 2N HC1 at 0°C for 2 days under stirring 
occasionally; washing the extracted materials with water; 
extracting the washed materials with IN NaOH at 100'C for 12 
hours under occasional stirring; and repeating the NaOH 
treatment four times or more. 

In contrast, chltosan is prepared by deacetylation of 
chltin by a biological or chemical treatment; and, 
characterized by the structure of the following formula: 



^ — \K v — \i \ 



CH2OH K 



As shown in the above formula, since chltosan has free amino 
groups, It tends to be chemically reactive. 

Specifically, chltosan can be easily obtained by 
deacetyllzlng the chitln obtained in accordance with a known 
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>ethod 



, described above with a 30-50% NaOH solution for 5-20 



However, since the prior art processes for preparing 
chitin -re practised under relatively severe reaction 
conditions for the purpose of reducing the protein or CaCO, 
content therein, there are several disadvantages: that is, in 
the above Vnistler B BeMiller method, since the 
deproteinization with NaOH solution is followed by the 
Mineralization with cone. HC1 solution, breakage in the 
chain of chitin may occur, thereby resulting in a chitin 
having a lower molecular weight; the chitin so obtained is 
liab le to discolor when exposed to air, has a relatively 
hl gher content of impurities and, therefore, may not be 
sul table for such applications as biomedical fields and food 
industries; and, further, even though mineralization conducted 
at very low temperature the use of concentrated HC1 solution 
may also cause breakage in the chain. On the other hand, in 
HacKmann method, the ambient or higher temperature used during 
the HC1 treatment for removing CaCO, may cause breakage in the 
main chain of chitin. 

To solve the above-mentioned problems, therefore, the 

. j evtensive research to 

present Inventors have carried out 

discover' a novel process capable of producing biomedical 
gra des of chitin and chitosan by way of carefully controlling 
the reaction conditions, especially the temperature employed 
during. the demineralization step and the use of an inert gas 
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solution; and 

(E) washing with water, filtering and rinsing with a 
solvent said NaOH-treated chltln to produce the biomedical 
grade chltln . 

Another aspect of the invention resides in a process for 
preparing a biomedical grade chltosan, which comprises the 
steps of: 

(a) soaking the chltln prepared in accordance with the 
method of the present Invention in a NaOH solution at a 
temperature ranging from 80 to 100'C for a period ranging from 
2 to 12 hours to provide a crude chltosan; 

(b) filtering, washing with water, soaking in deionized 
water and then in an aqueous mixture of a water-mi sc ible 
organic solvent, filtering and drying the crude chltosan; and 

(c) repeating the above-mentioned steps (a) and (b) by 
using the crude chltosan once or more to provide said 
biomedical grade chltosan. 

natatlBd Desc ription of the Invention 

Specifically, the process for preparing a biomedical 

^ 4 T-H»r*r-n u uh the present Invention 

grade chltln in accordance wixn tne 

comprises the following three stages of operation, 
pretreatment 

Crustaceous shells may be preferably pretreated in 
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The H C1 treatment can he conducted in two steps by 
digesting initially the shell powder, pretreated as described 
previously, in an aqueous HC1 solution at a temperature 
ranging from -10 to 10-C. preferably -5 to 5»C for a period 
ranging from 10 to 25 hours, preferably 15 to 20 hours, while 
stirring by means of a mechanical stirrer; and, thereafter, 
further digesting in said HC1 solution at a temperature 
ranging from 10 to 20-C, preferably 12 to 18-C, for a period 
ranging from 2 to 8 hours, preferably 3 to 5 hours. It should 
be noted that the temperature in the further digestion Is 
raised rapidly from the initial temperature. The HC1 aqueous 
solution can be employed in a concentration ranging from 0.3 
to 4M. The mechanical stirrer can be employed at a stirring 
speed ranging from 50 to 200 rpm, preferably at 100 rpm; and, 
if the speed is greater than 200 rpm, the efficiency of the 
HC1 treatment becomes lower- During the HC1 treatment, the 
used HC1 solution is preferably replaced vith a fresh HC1 
solution once or twice. 

Alternatively, the HC1 treatment may be conducted in one 
step by digesting the dried shell powder in an aqueous HC1 
solution at a temperature ranging from -10 to 8-C, preferably 
-5 to 5°C, for a period ranging from 20 to 60 hours, 
preferably 30 to 50 hours while stirring. 

The material obtained by filtration after the HC1 
treatment Is washed with water to remove any remaining acidic 
components, or adjusted to a pH of 7-9 by the addition of a 
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Subsequently, 



al obtained by filtratlo 



the NaOH treatment is washe 

. hour to 5 hours. The material 
s then rinsed once or twice with 



i with water to remove any 

,H-\nEtsd to pH of 7-8 by the 
remaining NaOH component, or adjusted P« 

addition of a HC1 solution and then soaked in delonlzed water 
for a given period, < 
obtained after filtra 
said organic solvent described above and dried to produce a 
biomedical grade chitin possessed with a high level of purity, 
molecular weight and whiteness. 

If desired, the above-mentioned NaOH treatment and 
rinsing procedures may be repeated twice or more; and, 
further, the chitin obtained may be soaked in deionized water 
for 2 to 5 days and then filtered and dried under a vacuum to 
further enhance the whiteness thereof. 

In accordance with another aspect of the present 
invention, chitosan possessed with a higher molecular weight 
and deacetylation degree can be obtained from the chitin 
prepared by the method of the present invention, as follows. 

First, the chitin prepared as described above is treated 
wl th a NaOH solution to provide a crude chitosan. The NaOH 
treatment can be carried out by adding a 30 to 50 v*% NaOH 
aqueous soiutlon to the chitin and heating the mixture at a 
temperature ranging from 80 to 10 0»C for a period ranging from 
2 to 12 hours while Introducing an inert gas continuously. 
The inert gas used may be any one of those described above. 

Subsequently, the crude chitosan Is washed and soaked in 
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Spectrophotometer), a product of Seiko, Japan, and an 
AA ( Atomic Absorption) Spectrophotometer, a product of Perkin 
Elmer, U.S.A. The degree of de ace ty 1 a 1 1 on was evaluated in 
accordance with the Mima method described In J. AppJ, . Pojym. 
Scl , 2 9, 1909(1983) using an IR(Infrored) Spectrophotometer. 
The whiteness property was evaluated by standing the chitin 
finally obtained in atmosphere for 30 days or more and then 

scaling the appearance according to the grade of poor 

(yellowish color )or good(whlte color). In addition, the 
viscosity was determined by using 0.5* chltosan solution in 1* 

aqueous acetic acid solution and using a Brookf ield Viscometer 

(*4 spindle, at 60rpm). 



300g of waste crab shells (gMonaeceles opllio) vas stood 
upon a water bath at 40 to 50°C for 30 minutes and washed with 
water until the flesh of the crab was completely removed. The 
shells were dehydrated by using a dehydrator, soaked in an 
ethenol bath for 1 hour, dehydrated again and dried in the 
shade for 10 days to provide 200g of dry crab shells (water 
content 10*). 

Said 200g of dried shells was then crushed by using a 
mill Mot. WRB 90LB/4P(a product of Dletz-Motoren GmbH & Co. 
KG, Germany) to a range of 0.5 to 3mm. The crushed shell 
powder was then introduced into a reactor equipped with a 
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Fx ample 2 

The procedures described in Example 1 were repea 
except that the HC1 treatment process was conducted in 
step at 0"C for 48 hours. 

Example 3 



Example 1 were repeat 
except that the HC1 treatment process v. 
step at 5°C for 24 hours. 



The procedures described 

as conducted in one 



The procedures described in Example 1 were repeated 
except that the HC1 treatment process was conducted in one 
step at -B-C for 40 hours. 

examples 5 and 6 

These examples are Intended to show the effect of the 
condition^. a. temperature and time) In the HC1 treatment on 
the whiteness level of the chltln produced. The procedures 
described In Example 2 were repeated except that the HC1 
treatment process was conducted at 15-C for 8 hours and at 
10"C for 24 hours, respectively. 
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